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(54) CHARGING CONTROL SYSTEM OF INTERRUPTION-FREE SYSTEM 

SPECIFICATION 

1. TITLE OF THE INVENTION 

Charging Control System of Interruption-Free System 

2. CLAIM 

A charging control system of an interruption-free 
system for supplying power from one transformer to a 
constant voltage power source circuit for supplying power 
to a load and a charging circuit for charging a battery 
which becomes an emergency power source, characterized in 
that provision is made of a means for detecting a sum (Ii + 
I 2 ) of a first current Ii flowing in said constant voltage 
power source circuit and a second current I 2 flowing in said 
charging circuit and a means for restricting the current 
flowing in said charging circuit when the current sum (Ix + 
I 2 ) exceeds a predetermined set value. 

3. DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a charging control 
system of an interruption-free system, in more detail 
relates to a charging control system of a system for 
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supplying power from one transformer to a constant voltage 
power source circuit for supplying power to a load and a 
charging circuit for charging a battery which becomes an 
emergency power source when commercial. AC power is 
supplied . 

Conventionally, when power is supplied to both of the 
constant voltage power source circuit and the charging 
circuit from one power transformer used in common, the 
maximum power which can be supplied by that power 
transformer is assigned and distributed to both circuits 
and current is limited, within each power consumption range. 

FIG. 1 shows a conventional example by a block 
diagram. 

DC power having a voltage V R is formed at a diode 2 and 
a capacitor 3 and supplied from a secondary side of a 
commonly used power transformer 1 to a constant voltage 
power source circuit 5 and a charging circuit 9 and 
supplied from the constant voltage power source circuit 5 
to a load R L . Simultaneously, a spare battery 10 is charged 
through the charging circuit 9. During that time, the power 
transformer is prevented from becoming an excessive load by 
providing a limit current circuit 4 in the constant voltage 
power source circuit 5. When the DC voltage V R becomes a 
predetermined voltage V s or less, an interruption detector 7 
detects this, drives a relay 6, and closes a contact 6a 
thereof, whereby the supply of the power is continued from 
the battery 10 to the load 11. 

The mode of operation of this conventional example 
will be explained by using a graph of FIG. 2. The abscissa 
of the graph of FIG. 2 shows an admittance 1/R L of a load 
11, while the ordinate shows a charging current I c and an 
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output current I 0 of the constant voltage power source . In a 
case of no load and a case where the battery 10 needs 
charging, only the constant current having the value I 0 of 
the charging circuit 9 flows. The heavier the load, the 
larger the current I 0 supplied from the constant voltage 
source 5. When the load current I 0 reaches I L set by a 
current controller 4 , even when the admittance 1/Rl 
increases more than that, the load current I 0 is suppressed 
to I L . This value I L is lower than the maximum allowable 
current I M of the transformer by exactly I 0 - Accordingly, if 
the battery 10 already becomes a full charged state, when 
the charging current does not flow, this means that the 
load current is limited while exactly I 0 remains with 
respect to the allowable maximum current I M . In the case 
where the charging of the battery is still required, even 
if the load is light, the charging current of the battery 
is made a constant current I 0 , therefore rapid charging etc. 
is not possible . 

Usually, in a region where the frequency of power 
interruptions or voltage drops is small, the frequency of 
utilizing the power of the battery is small, therefore, in 
a case where the charging current sets I 0 to an extremely 
small current value with respect to the output current I 0 as 
trickle charging, there is no problem in the efficiency of 
utilization of the transformer, but in a case where the 
power situation is poor, the frequency of power 
interruptions is relatively high, the charging current must 
be increased, and the recovery time of the battery must be 
made as quick as possible, the efficiency of utilization of 
the transformer becomes poor as explained before. Namely, 
when the current value is increased so as to rapidly charge 



- 3 - 



the battery, the current assigned to the constant voltage 
power source becomes small and the current which can be 
supplied from the constant voltage power source at the time 
of the supply of the AC power becomes one obtained by 
subtracting a current required for the charging and low in 
the efficiency of utilization of the transformer. 

An object of the present invention is to provide a 
charging control system of an interruption-free system 
particularly useful in a region where a relatively large 
charging current is supplied and the battery must be 
charged as quickly as possible and raising the efficiency 
of utilization of the transformer as much as possible. 

According to the present invention, there is provided 
a charging control system of an interruption-free system 
for supplying power from one transformer to a constant 
voltage power source circuit for supplying power to a load 
1^ and a charging circuit for charging a battery which becomes 

an emergency power source, characterized by being provided 
with a means for detecting a sum (Ii + I 2 ) of a first 
current Ii flowing in said constant voltage power source 
circuit and a second current I 2 flowing in said charging 
circuit and a means for restricting the current flowing in 
said charging circuit when the current sum (Ii + I 2 ) exceeds 
a predetermined set value. 

Here, when ignoring the minute current flowing in a 
return route in the constant voltage power source circuit 
5, the first current Ii is equal to the load current I 0/ 
while when ignoring the minute current flowing in the 
return route in the charging circuit 9, the second current 
I 2 is equal to the charging current I 0 - 

Below, an embodiment of the present invention will be 
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explained. 

FIG. 3 shows an embodiment of the present invention. 

The power transformer 1, diode 2, capacitor 3, current 
limiter 4, constant voltage power source circuit 5, relay 
6, and power interruption detector 7 are the same as those 
shown in FIG. 1. A comparator 8 connecting a resistor R in 
series between a connection point A of a negative pole of 
the battery 10 and the negative pole of the load 11 and the 
negative pole B of the DC power source V R/ and comparing a 
reference voltage of the voltage V REF and a falling voltage 
of the resistor R is provided and configured so that the 
current of the charging circuit 9 can be controlled by the 
output of this comparator 8. When the current flowing from 
the DC power source to the load 11 through the constant 
voltage power source circuit 5 is I 0 and the current 
flowing from the charging circuit 9 to the battery 10 is I 0/ 
the falling voltage of the resistor R connected in series 
to a common return circuit becomes R(I 0 + Io) • The 
comparator 8 emits the output when R(I 0 + Io) > V REF/ and 
limits the charging current. 

The mode of operation of this embodiment will be 
explained by using the graph of FIG. 4. 

When the AC power is supplied, the constant voltage 
power source 5 supplies power to the load 11 within the 
range limited by the limit current value I L , while the 
charging circuit 9 supplies the constant current I 0 during a 
period where the battery 10 does not reach the fully 
charged state. When the load current I 0 is small, the 
constant current can flow as the charging current I 0 , but 
when the load current I 0 increases, the charging current I 0 
falls so as to maintain I M = I 0 + Io from a state (a point) 
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where the sum ( I 0 + Io) of it and the charging current I 0 
reaches the maximum allowable current value I M . When the 
load current further increases and reaches the limit 
current value I L of the constant voltage power source (b 
point) , I 0 = II is maintained after that, and the charging 
current becomes the current value obtained by subtracting 
the limit current I L from the maximum allowable current I M . 
By subtracting the charging current I 0 in this way, the 
supply of the load current is given priority. 

FIG. 5 specifically shows the circuit configurations 
of the charging circuit 9 in the embodiment of FIG. 3 and a 
peripheral portion thereof. 

A transistor 12 is a power transistor for controlling 
the current supply to the battery 10, a resistor 14 is 
connected in series to an emitter circuit thereof, a base . 
and the emitter of a transistor 13 are connected to both 
r ends of the resistor 14, and a collector of this transistor 

13 is returned to the base of the transistor 12. A resistor 
15 is for supplying a base current of the transistor 12. 
Voltage division use resistors 16 and 17, a reference 
voltage V'ref, and a comparator 19 configure a charge 
voltage detection circuit of the battery 10. When the 
voltage of the battery 10 does not reach the full charge, 
the output of the comparator 19 becomes H (high) , the base 
current of the transistor 12 is supplied through the 
resistor 15, and the transistor 12 is in an ON state. At a 
point of time when the voltage across the resistor 14 
reaches a base/emitter voltage V BE of the transistor 13, 
negative feedback is applied to the base of the transistor 
12 and the output current I 0 becomes the constant current. 
When the sum (I Q + Io) of the load current I 0 and the 
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charging current I 0 exceeds the maximum allowable value I M , 
the falling voltage R(I 0 + Io) of the resistor R becomes 
larger than the reference voltage V REF/ the comparator 8 
detects this, and the output thereof becomes L (low) , the 
base current of the transistor 12 is limited, and the 
charging current is adjusted so that I 0 + lo becomes smaller 
than I M . Note that, 18, 19, and 20 are diodes for preventing 
interference . 

A superimposed current (Ii + I2) of the supply current 
Ii to the constant voltage power source circuit 5 and the 
supply current I 2 to the charging circuit 9 passes through 
the return route 21 including also fine control currents 
flowing in the voltage division resistors 16, 17, etc., 
therefore the current sum (Ii + I 2 ) can be detected from the 
voltage across the ends A and B of the resistor R. 

As explained above, according to the present 
invention, when a fluctuating load requires maximum 
output, the maximum output permitted by the power 
transformer can be supplied, while when the load is small, 
extra power can be utilized for charging. 

Further, except for special cases, the limit current I L 
of the constant voltage power source may be set equal to 
the maximum allowable current I M . In this case, the output 
current of the constant voltage power source can be boosted 
up to the maximum output current allowable by the power 
transformer- Further, in the case of no load or a light 
load, rapid charging can be carried out by increasing the 
charging current up to the allowable maximum current of the 
transformer . 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a circuit block diagram showing a 
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conventional example; and FIG. 2 is a graph for explaining 
a mode of operation of FIG. 1. FIG. 3 is a circuit block 
diagram showing an embodiment of the present invention; 
FIG. 4 is a graph for explaining the mode of operation of 
FIG. 3; and FIG. 5 is a circuit diagram showing a charging 
circuit 9 of FIG. 3 and a periphery thereof. 



diode 

5 • ■ 

6 • « 
detector 

8 • « 
10 ■ 
R • ■ 



transformer 



rectification use 



constant voltage power source circuit 

relay 7 power interruptions 



comparator 

battery 
resistor 



9 • • 
11 ■ 

Vref 



charging circuit 
load 

• reference voltage 



[FIG. 2] 
CURRENT 
ADMITTANCE 
[FIG. 2] 
CURRENT 
ADMITTANCE 



- 8 - 



